Background and objective. -Data on chronic respiratory diseases (CRD) are scarce or unavailable in most African countries. We aimed to determine the prevalence of CRD and associated risk factors in Cape Verde, at the primary healthcare level.
Introduction
Chronic obstructive pulmonary disease (COPD) affects more than 210 million people worldwide [1] , and asthma as many as 300 million. More than 400 million people suffer from allergic rhinitis [2] . However, these diseases are often underdiagnosed and undertreated, resulting in underestimation of their burden [3, 4] . Data on chronic respiratory diseases (CRD) are scarce or unavailable in most African countries.
Tobacco smoking is the single most important factor in the genesis of COPD [5, 6] and it seems to have also an association with tuberculosis [7] . Besides tobacco, other environmental risk factors are also well known for COPD, e.g. occupational exposure. A number of studies in Africa have shown that COPD is associated with workplace pollution and indoor air pollution from biomass fuel, which appears to contribute to COPD in women in developing countries [8] . Asthma and allergic rhinitis risk factors in Sub-Saharan Africa are even less known [9, 10] , especially for adults.
The aim of our epidemiological survey on CRD and related risk factors was to assess the burden of CRD at the primary healthcare level in Cape Verde. The secondary purpose was to identify differences in CRD distribution and etiology between men and women. The survey also provided specific training for professionals, facilitating the development of prevention and treatment programs.
Methods
This study resulted from an official protocol between the Ministry of Health from Portugal and Cape Verde and was included in the Global Alliance Against Chronic Respiratory Diseases (GARD) initiative [11] , in accordance with the previously published protocol [12] .
Study design
This was a cross-sectional study carried out in Cape Verde, in order to assess the prevalence of CRD (defined on the basis of reported asthma, chronic bronchitis, emphysema, tuberculosis and allergic rhinitis) at the primary healthcare level, by estimating their point prevalence and to identify risk factors associated with them. Spirometric results from a small sample were published elsewhere [12] .
The study and analyses reporting were conducted according to the STROBE (Strengthening the reporting of observational studies in epidemiology) initiative [13] .
Setting
The study took place at Primary Healthcare (PHC) and Emergency Room Departments (ER) in Santiago and São Vicente islands (Cape Verde), in October 2006 during two weeks. All the PHC and ER Departments in Santiago and São Vicente islands were included in the survey.
Participants
The target population was constituted by outpatients older than six year's old seeking care at PHC and ER Departments in Santiago and São Vicente islands. Participants were selected using a consecutive sampling scheme, logistically the easiest methodology to implement. In this sense, all the outpatients attending all the PHC in Cape Verde were invited to participate in the survey by filling in a standardized questionnaire. In 2010, the population had a median age of 22 years and 50.5% were women.
Data source
Data were collected using a questionnaire administered by staff personnel trained and certified by the Cape Verde GARD team. The questionnaire included standardized questions about respiratory symptoms and diseases and risk factors (smoking history, type of cooking. . .) from the burden of obstructive lung disease (BOLD) initiative [14] .
According to the standardized definition, chronic bronchitis was defined as the presence of cough and sputum production for at least three months in each of two consecutive years. Asthma, emphysema, tuberculosis and allergic rhinitis were defined on the basis of the presence of a previous medical diagnosis. Allergic rhinoconjuntivitis (symptomatic criteria) was defined as the presence in the past 12 months of sneezing or runny nose or blocked nose apart from cold or flu and accompanied by itchy-watery eyes. Smoking was assessed as more than 20 packs of cigarettes or 12 oz of tobacco in a lifetime or at least one cigarette a day for one year. A subject who smoked during the last 30 days was considered a current smoker. Occupational exposure was assumed for those who had ever worked for a year or more in any dusty job (or studied in a dusty environment, in the case of children). Open fire exposure was given by an affirmative answer to the question concerning cooking or heating using an open fire.
After informed consent, the questionnaire was administered by an interviewer (doctor or nurse) prior to the medical visit and collected by the general practitioner at the end of the consultation. The interviewer read clearly all the questions and repeated them if the subject did not understand. When after a brief explanation a doubt remained, the answer was considered negative.
Variables
The outcome variables were the presence of allergic rhinitis, allergic rhinoconjuntivitis, asthma, chronic bronchitis, emphysema, and tuberculosis. Smoking, exposure to dust at workplace, and cooking or heating using an open fire were the considered exposures. Gender and age were the considered potential confounders.
Statistical analysis
An exploratory analysis of the variables of interest (gender, age, smoking status, occupational exposure, domestic fuel exposure, chronic bronchitis and reported diseases) was carried out. The point prevalence of asthma, chronic bronchitis, emphysema, tuberculosis and allergic rhinitis were estimated in the sample as the ratio (at the period of the survey) of the number of occurrences of a disease or event to the number of units at risk in the population. The Chi 2 test was used to compare proportions.
Logistic regression models were used to explore potential risk factors for the considered diseases: age, gender, smoking status, having been exposed to dust at workplace and cooking or heating using an open fire. Crude regression coefficients and corresponding odds ratio were calculated first. Adjusted odds ratios were determined by fitting a multivariable logistic regression model to the data.
Concerning the multivariable analysis, age and gender were included a priori in all the models, irrespective of their statistical significance. For other covariates, selection began by a univariate analysis. Any variable with a P-value lower than 0.20 was selected as a candidate for the multivariable analysis. A purposeful selection was carried out to construct the multivariable model. In the variable selection, covariates were removed from the model if they were non-significant. For more details on the selection process refer to Hosmer and Lemeshow [15] .
To overcome a potential effect modification, a stratified analysis by gender was also performed in order to quantify the influence of the exposures on CRD for men and women, separately. Thus, three analyses were done using the same methodology: for the overall sample, and for men and women. Crude and adjusted odds ratios (OR) were calculated with 95% confidence intervals (CI 95%).
Attributable risks percent and corresponding 95% confidence intervals were calculated for exposed groups after adjustment by multivariable logistic regression, using ''punaf'' STATA command. ''Punaf'' uses the method for estimating PAFs recommended by Greenland and Drescher for cohort and cross-sectional studies [16] .
A sensitivity analysis was also performed after removing the participants reporting more than one CRD.
Missing data were addressed by complete case analysis for the outcome, exposure and confounder variables. The level of significance considered was a = 0.05, although P-values greater than 0.05 and lower than 0.1 were also reported [17] . Data analysis was performed using STATA (StataCorp LP, Stata Statistical Software: Release 12; TX, USA).
Results
A total of 3256 (81.3% of the initial population) individuals for whom all the variables of interest were available were included in the analysis. Individuals excluded from the analysis did not differ from the others in asthma diagnosis (P = 0.188). However, they presented a significantly lower prevalence of chronic bronchitis (P = 0.032), tuberculosis (P = 0.001), emphysema (P < 0.001) and allergic rhinitis (P < 0.001). The description of the sample is presented in Table 1 . The majority of the surveyed sample was constituted by women (65.8%) and the median age was 30 years.
Men presented a higher prevalence of chronic bronchitis (P = 0.021) and tuberculosis (P < 0.001) than women. Smoking (P < 0.001) and past exposure to dust at workplace (P < 0.001) were also more common in men. Conversely, cooking using an open fire was noted for a higher proportion of women (P < 0.001).
Asthma (6.2%) was the most common disease of the lower airways or lungs, followed by chronic bronchitis (4.5%), current tuberculosis (2%) and diagnosis of emphysema (0.7%). A relevant proportion reported a past exposure to dust at workplace (33.9%) and to cooking or to heating using an open fire (40.5%).
For the overall sample, risk factors identified with the univariable analysis were (OR; CI 95%): male gender for chronic bronchitis (1. Results persisted for all the diseases after adjustment for potential confounders although the odds ratios were slightly smaller and the statistical significance decreased (Table 2 ). In particular, rhinoconjunctivitis and asthma were no longer significantly related to cooking or heating using an open fire and dust at workplace, respectively.
Stratification by gender showed that working in a dusty workplace was associated with rhinoconjunctivitis in men and with rhinoconjunctivitis, asthma, chronic bronchitis and tuberculosis in women (Table 3 ). Cooking or heating using an open fire was associated with increasing risk of asthma, chronic bronchitis and tuberculosis in men and with asthma in women. Allergic rhinitis and cooking or heating with an open fire were inversely related in women.
Attributable risks percent computation (Table 4) for the overall sample showed that an important proportion of emphysema and tuberculosis cases could be attributed to current smoking. A relevant number of the cases of chronic bronchitis and rhinoconjunctivitis could be attributed to dust exposure at the workplace. Concerning cooking or heating using an open fire exposure, it was particularly significant for asthma and chronic bronchitis. In men, an important proportion of chronic bronchitis and emphysema were attributed to smoking. Cooking or heating using an open fire was also a relevant exposure for chronic bronchitis. In men, dust exposure at workplace was significant only for rhinoconjunctivitis. In women, an important part of chronic bronchitis and tuberculosis was attributed to dust exposure at the workplace. Using an open fire was only significant for asthma.
In the sensitivity analysis, after excluding the participants with mixed forms of CRD, the associations between exposures and outcomes persisted with similar ORs, but were less statistically significant or non-significant. : dust at workplace; OR: odds ratio; CI 95%: 95% confidence interval; yrs: years; *: corresponding factor not selected for the multivariable analysis (univariate P-value > 0.20); factor excluded from the analysis as there were not enough data. 
Discussion
Tobacco smoking, past exposure to dust at work, and cooking using an open fire are important risk factors for CRD in Cape Verde.
As estimated using appropriate epidemiological methods, the prevalence of COPD across the world ranged from 4% to up to 20% in adults [18, 19] . We found an overall prevalence of 4.5% for chronic bronchitis and 0.7% for emphysema diagnosis. However, under-diagnosis and under-reporting of respiratory diseases exist in Cape Verde, as previously published [12] .
The low prevalence of current smoking (5.2%) could result from the definition used and to the fact that other forms of tobacco are popular in Cape Verde (i.e. chewing tobacco and snuff). Nevertheless, despite the low smoking prevalence in Cape Verde we found a high exposure to biomass burning and working in a dusty environment, both exhibiting important associations with the diseases studied.
Smoking is a major risk factor for COPD and seems also an important risk factor for tuberculosis infection documented by other authors [7] . The present paper points out the role of smoking on CRD, namely in men. It confirms the importance of other risk factors such as working in a dusty environment and cooking using an open fire. These exposures are common in many other African countries and should be taken in consideration when evaluating respiratory diseases in the Sub-Saharan region. The attributable risk percentages suggest that a considerable reduction in CRD could undoubtedly be achieved in Cape Verde if actions were taken to reduce these risk factors to an ideal exposure scenario (e.g. no exposure).
In our study, older individuals presented a higher risk of chronic bronchitis, emphysema and asthma, in accordance with the literature [20, 21] , though it is important to make the distinction between asthma and COPD, even in older patients, since optimal management must be based on different approaches [22] .
The prevalence of asthma in children assessed in Cape Verde in 2002 was around 10% [23] . In Mozambique, another African Portuguese-speaking country, the prevalence of current asthma and rhinoconjuctivitis in children was 13.3% and 23% [24] .
The fact that biomass burning appeared as a protective factor for rhinitis diagnosis could be related with underdiagnosis of this disease, more pronounced in rural areas, and suggest a need for more accurate tools for rhinitis assessment [25] .
There are few studies about the impact of asthma and COPD in Sub-Saharan countries, particularly in adults as pointed out by von Gemert et al. [3] in a clinical review. Tobacco smoking has traditionally been considered the main factor responsible for the development of COPD [8] , not only in high-but also in middle-income countries. Moreover, the risk of developing CRD attributable to biomass smoke exposure is considered similar to the risk due to tobacco smoking [26] . Our results for the overall sample are in accordance with previous findings, even though biomass exposure seems to have a higher impact on men than suggested by other authors [27] .
Increasing evidence indicates that gender diversity in respiratory health could be due to differences in pathophysiologic characteristics (smaller lung volumes in women, hormonal differences, comorbidity) [28] , and environmental exposure. Biomass fuel burning exposure is identified as an important risk factor for CRD in both sexes, especially in women who are more exposed to cooking in unvented places [27] . Exposure to dust in the workplace is also considered a relevant exposure for both sexes and could be more significant for women because of their greater vulnerability [29] . Some studies have reported higher susceptibility in females to the deleterious effects of cigarette smoke [30] . Gender differences may occur as men and women seem to have a different ability to maintain redox status [31] . Moreover it was also proposed that racial differences exist regarding oxidative stress and inflammation [32] .
We should note that as our sample was recruited at the primary healthcare level, it was not intended to be representative of the real Cape Verde population. In this regard, the median age of our sample was 30 years and 66% were women.
We may have not estimated the real prevalence of CRD at PHC facilities in Cape Verde as the length of the survey can be considered too short. Furthermore, as the excluded subjects from the data analysis presented significantly less prevalent CRD, we may have overestimated the real prevalence.
Another limitation could result from seasonality although we chose the dry season as we considered it would be the best time of the year for seeking care at PHC departments. Conversely, despite the cultural adaptation, this was the first time that the questionnaire was used in such a large sample in Cape Verde.
However, our study presents several strengths. First of all, it applied the STROBE reporting guidelines. To our knowledge, this is the first African study having done so. Secondly, this study was part of the GARD initiative which will allow in the long-term comparisons among studies from different parts of the world.
As a consequence of these limitations, we cannot be sure about the extent to which the results of our study can be generalized. Nevertheless, we believe our findings may apply to people from Sub-Saharan Africa as they are consistent, plausible and coherent.
Conclusion
Tobacco smoking, past exposure to dust at work, and cooking using an open fire seem to be important risk factors for CRD in Cape Verde. Our results suggest that if actions were taken in order to reduce the aforementioned exposures, an important decrease in CRD prevalence would be achieved.
